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Introduction
Initial semiotic classifications were made in an era of simple com-
munication devices. As technology advances, it is appropriate to recon-
sider these classifications and to extend them to include the additional
dimensions that are suggested by increasingly complex methods of
communication.
The aim of this article is to suggest a definition of multimedia that is
based on an extension to a common classification of semiotic represen-
tational systems, in both the visual and aural modalities. In addition,
the differing nature of communication devices is considered, providing
a theoretical framework and terminology for consistent and appropri-
ate discussion about multimedia texts and the devices that are used to
transmit them.
By separating the classification of the nature of the message to be
communicated from the nature of the device, the intention is to focus on
the importance of appropriate matching of text with technology. My
article proposes a syntactic classification of representational systems, with
examples in both the visual and aural modalities. Multimedia is defined
independently of communication devices, before a classification of such
devices is proposed. The article concludes with a suggested match between
the proposed categories of representational systems and the classification
of communication devices.
A taxonomy of representational systems
Classifications
Bruner's classification of semiotic systems identifies three different types
of semiotic systems: enactive, iconic, and symbolic (Bruner 1966: 6-7).
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The enactive system is based on physical movement and the learning of
responses (e.g., the actions required for riding a bicycle), the iconic system
depends on imagery and perception (e.g., pictures, photographs), and the
symbolic system uses symbols which do not have a perceptual relationship
with the concepts they signify (e.g., words, a red traffic light).
These classifications are based on the use of simple communication
devices like paper or static displays. A further dimension can be added
to this model which takes into account the increasing use of technology
for communication: this additional dimension is that of the organization
(or syntax) of the representational system.
The objects in iconic and symbolic representational systems need to be
arranged in a particular manner for their meaning to be correctly com-
municated.1 Four syntactic methods of arranging icons and symbols are
proposed: individual, temporal, linear, and schematic. These are described
here, with examples given first in the visual modality, and then in the
aural modality.
Syntactic categories
Individual. This is the simplest arrangement: there is only a single object
to communicate a single concept, and only a single moment in time is
required in order to receive the message.
Temporal. Time is important to this arrangement: the message cannot
be interpreted if only a snapshot is taken. Like the individual syntax, only
a single concept is communicated by a single object.
Linear. Linear systems place the objects in a purely sequential manner,
and interpretation of the message depends on the objects being considered
in this linear arrangement over time. However, unlike the temporal
arrangement, more than one concept may be communicated.
Schematic. Schematic representational systems use spatial indicators to
show the structure of the information. They represent relationships between
the concepts associated with the individual objects in a two-dimensional
or three-dimensional manner, according to a conventional code.
The visual modality
In the visual modality, a further division of the iconic category is pro-
posed here, based on the nature of the object. Arnheim (1969) categorizes
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visual signs (images) as pictures or symbols, depending on their level of
abstraction:
An image serves merely as a sign to the extent to which it stands for a particular
content without reflecting its characteristic visually. ... Images are pictures to the
extent to which they portray things located at a lower level of abstractness than
they are themselves. They do their work by grasping and rendering some relevant
qualities — shape, color, movement — of the objects or activities they depict. ...
An image acts as a symbol to the extent to which it portrays things that are at a
higher level of abstractness than is the symbol itself. (1969: 136-138)
If icons are seen to be at one end of an 'abstraction continuum', and
symbols at the other end, a further category of sign is proposed here which
falls between the two, and which classifies icons as either concrete or
abstract.
Icons which are perceived as being identical to the concept that they
represent (e.g., photographs) have a very low level of abstraction and are
here termed concrete icons. Icons which are sensed as being similar — but
not identical — to the concept are higher up the abstraction scale. These
abstract icons are not as abstract as symbols, as there is still a perceptual
relationship between object and concept, but they are not perceived as
identical to the concept. An example of an abstract icon is a road sign
indicating the presence of koalas in the area.
Examples of the syntactic arrangements in the visual modality
Representational systems in the visual modality can be identified for each
of the four syntactic categories:
Individual.
Concrete-iconic. An example of a concrete-iconic individual text is
a photograph (e.g., a photograph of an author of a book on the
dust jacket).
Abstract-iconic. An example of an abstract-iconic individual text is a
road sign (e.g., a road sign warning of falling rocks in the area).
Symbolic. An example of a symbolic individual text is a word (e.g.,
an 'Exit' notice on a door).
Temporal.
Concrete-iconic. An example of a concrete-iconic temporal text is a
continuous rolling film (e.g., a continuous film of a waterfall).
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Abstract-iconic. An example of an abstract-iconic temporal text is the
backdrop in an animated film (e.g., the changing backdrop when a cartoon
character is falling, to indicate the distance fallen).
Symbolic. An example of a symbolic temporal text is a moving com-
puter symbol (e.g., a rotating cursor to indicate that the computer is busy
processing).
Linear.
Concrete-iconic. An example of a concrete-iconic linear text is a film
(e.g., any movie).
Abstract-iconic. An example of an abstract-iconic linear text is a
sequence of drawings (e.g., any cartoon strip).
Symbolic. An example of a symbolic linear text is a sequence of written
words (e.g., any book).
Schematic.
Concrete-iconic. An example of a concrete-iconic schematic text is a
taxonomic diagram indicating the relationship between concepts, where
those concepts are represented in the diagram by photographs (e.g., a dia-
gram representing the management hierarchy of an organization, using
photographs of the staff members).
Abstract-iconic. An example of an abstract-iconic schematic text is an
iconic chart (e.g., a bar chart illustrating population growth that uses
icons of people to represent a certain number of people in the population).
Symbolic. An example of a symbolic schematic text is any text where
the nature of the objects, as well as their syntactic arrangement, do not
have a close relationship to the concepts they represent (e.g., a desktop
interface which displays icons representing files, in windows representing
directories, and arranges them spatially on the screen according to a
schematic convention).
The aural modality
When applying this framework to the aural modality, two additional
issues need to be considered:
1. The difference between concrete-iconic and abstract-iconic texts is the
difference between recordings of real sounds and sounds that have
been artificially synthesized. This distinction is therefore less useful
in the aural modality than it is in the visual modality.
2. As the aural modality is by its nature temporal, it is difficult to define
individual objects of aural communication without taking the
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temporal dimension into account. Taking into account the duration
and possible decomposition of the communication, individual aural
objects may be defined as very brief, atomic, aural texts, which com-
municate a single concept. Temporal aural texts also communicate a
single concept, but their duration need not be brief, and linear aural
texts may communicate more than one concept.
Examples of the syntactic arrangements in the aural modality
Representational systems in the aural modality can be identified for each
of the four syntactic categories:
Individual.
Concrete-iconic. An example of a concrete-iconic individual text is a
recording of a very brief, atomic, sound (e.g., a recording of a car ignition
which may be used in a radio drama).
Abstract-iconic. An example of an abstract-iconic individual text is a
very brief, atomic, synthesized sound (e.g., synthesized machine 'whirr'
sound from a computer which may indicate that an inference engine is
working on a problem).
Symbolic. An example of a symbolic individual text is a very brief,
atomic, sound, with no obvious relation between the sound and what it
means (e.g., a 'beep' sound from a computer that occurs when new mail
arrives in an electronic mailbox).
Temporal.
Concrete-iconic. An example of a concrete-iconic temporal text is a
recording of a sound representing a single concept (e.g., a recording of
laughter accompanying a television comedy).
Abstract-iconic. An example of an abstract-iconic temporal text is a
synthesized sound representing a single concept (e.g., the synthesized
sound of gunfire in a violent arcade game).
Symbolic. An example of a symbolic temporal text is a sound with
no obvious relation between the sound and what it means (e.g., a fire
alarm or a doorbell).
Linear.
Concrete-iconic. An example of a concrete-iconic linear text is a
sequential recording of sounds representing concepts (e.g., a recording of
a storm, including the buildup to the storm, the height of the storm, the
sounds of damage that it causes, and its conclusion).
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Abstract-iconic. An example of an abstract-iconic linear text is sequen-
tial synthesized sound (e.g., synthesized sounds representing a train's
approach, passing, and departure, for use in a radio drama).
Symbolic. An example of a symbolic linear text is the sequential
communication of sounds with no obvious relation between the sounds
and what they mean (e.g., a continual computer 'humrn' which changes
in pitch depending on the number and nature of the people using the
computer network).
Schematic. There are two ways in which a schematic arrangement in the
aural modality may be defined: with a physical space dimension, or with
a frequency dimension.
The first method introduces a physical space dimension. It has the
disadvantage of requiring that 'appropriate technology' for receiving the
text is used. As the intention of this article is to define texts independently
of technology, this method is unsatisfactory. The examples given here
associate a spatial location with an auditory object:
Concrete-iconic. An example of a concrete-iconic schematic text is a
spatial recording (e.g., a recording of sounds in a forest, which, when
received using appropriate technology, associate the individual sounds
with locations relative to the receiver).
Abstract-iconic. An example of an abstract-iconic schematic text is
synthesized sound in a simulated environment (e.g., the synthesized
sounds of footsteps or a door slamming which, when received using
appropriate technology, associate the individual sounds with locations
relative to the receiver).
Symbolic. An example of a symbolic schematic text is a spatial
arrangement of auditory symbols (e.g., the differing locations of warning
sounds in an aeroplane cockpit).
The second method relates to the frequency domain: thus, the second
dimension of the spatial aural communication is not space but frequency.
This method has the disadvantage of limitations of the aural system: it
is not easy for humans to distinguish many differing frequencies in a
complex aural text (for example, the many frequencies present in speech),
and the examples given here are limited to aural texts with only two
perceivably different frequency bands.
Concrete-iconic. An example of a concrete-iconic schematic text is
a recording of a sound comprising different frequencies, each intended
to contribute to the overall interpretation of the text, (e.g., a recording
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of a serious car crash, with high-frequency sound representing broken
glass, and low-frequency sound representing the damage to the body of
the car).
Abstract-iconic. An example of an abstract-iconic schematic text is a
synthesized sound track for an animated cartoon (e.g., the high-frequency
sound of a cat howling while the low-frequency sounds relate the howls
to the cat being hit with a large hammer).
Symbolic. An example of a symbolic schematic text is a combination
of symbolic aural texts, where the differing frequencies have individual
interpretation (e.g., a fire alarm with two components: a high-frequency
component which indicates the location of the fire, and a low-frequency
component that indicates the severity of the fire).
Texts which use more than one modality
When considering texts that use more than one modality, it becomes
possible (and indeed, sometimes essential), for more than one message to
be transmitted at once, as the receiver can now receive messages through
each of the differing modalities used. The messages in the different
modalities may be considered independent of each other from a perceptual
point of view, although the receiver will make a cognitive link between
them (e.g., in watching a video with a soundtrack, or associating a 'beep'
from a computer with a visually perceptible error).
Composite texts
A composite text is a text which comprises two or more minitexts, each
of which is a text in its own right. The syntactic categories described
above, while important for describing the arrangement of the objects in
distinct representational systems, may also be used to describe the organ-
ization of minitexts which comprise a composite text. The minitexts which
comprise a composite text must themselves be arranged according to a
syntax, and may be in the same or different representational systems. For
example, an instructional video (which uses a linear syntax) may include
the following minitexts:
• film of a lecturer explaining a problem (concrete-iconic in a linear
syntax),
• some photographs (concrete-iconic with an individual syntax), and
• some written paragraphs (symbolic with a linear syntax).
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It is easier to envisage arranging minitexts within a composite text
according to the temporal, linear, or schematic syntax than according to
an individual syntax. An individual organization of a minitext would
imply that the text comprised a single minitext and therefore is not
composite. However, with the introduction of additional modalities, the
individual syntax can be extended to a syntax of juxtaposition, where
minitexts of differing representational systems and in different modalities
are presented at the same time.
The fifth syntactic category: Network
The final syntactic category (network) does not describe the syntax for
individual objects, but is only used for the arrangement of minitexts within
a composite text and, unlike the first four categories, does not restrict the
order in which the user receives the minitexts.
Network. In this arrangement, minitexts are connected together in a
network structure of nodes and links, with related minitexts linked to
each other. There is an implicit lack of linearity, and no predefined
sequence of receiving the entire composite text. Thus, in receiving the text,
a minitext may be followed by any one of the other minitexts that it is
associated with.
Examples of a network representational system in the visual modality:
Network.
Concrete-iconic. An example of a concrete-iconic network text is inter-
active video (e.g., a video-based interactive fiction story, where the receiver
chooses the story line).
Abstract-iconic. An example of an abstract-iconic network text is inter-
active animation (e.g., an animated version of a video-based interactive
fiction story).
Symbolic. An example of a symbolic network text is hypertext (e.g.,
an online thesaurus, with hypertext links between related entries).
Examples of a network representational system in the aural modality:
Network.
Concrete-iconic. An example of a concrete-iconic network text is the
interactive audio of concrete-iconic audio recordings (e.g., an audio
cassette comprising different birdsongs).
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Abstract-iconic. An example of an abstract-iconic network text is the
interactive audio of abstract-iconic audio recordings (e.g., a demonstration
audio cassette comprising examples of synthesized sounds for possible use
in an animated film).
Symbolic. An example of a symbolic network text is the interactive
audio of symbolic audio recordings (e.g., the audio cassettes used in lan-
guage laboratories and touch-tone telephone menus of recorded spoken
information).
A definition of multimedia
Within this framework, it is proposed that 'multimedia communication'
can be defined as the production, transmission, and interpretation of a
composite text, when at least two of the minitexts use different represen-
tational systems in either modality. Each minitext needs to have its
own organization: any of syntactic categories of individual, linguistic,
schematic, temporal, or network may be used.
This definition of multimedia is much broader than that usually
employed. Examples of multimedia communication under this definition
include:
• a wall poster that includes a photograph, some written paragraphs,
and a map,
• a guided tour of an art gallery,
• a hypertext system which emits a 'beep' whenever a link is traversed,
and
• a picture of a waterfall, accompanied by the sound of running water.
Apart from the breadth of this definition of multimedia, its other
significant feature is the fact that it makes no reference to the nature
of the device used for the multimedia communication. Thus, communi-
cation via books, wall posters, and newspapers may all be considered
multimedia communication. More traditional definitions of multi-
media are firmly tied to the nature of the device, rather than to the
nature of the message to be communicated: 'Multimedia seems to be
defined by the hardware required ... rather than by the user's experi-
ence' (Shneiderman 1992: 418). The advantage of the definition pro-
posed here is that it does not tie multimedia down to particular devices
and provides a perspective where alternative devices, which may have
been ignored, may be considered as alternatives for the communication
of a multimedia message.
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Communication devices
A classification of communication devices
The primary distinction that can be made between the differing nature of
the communication devices that are used for presentation of a text is in
the dimension of receiver control.
Non-interactive communication devices are those where the inflexible
nature of the device does not allow the reader to interact with it: the
reader has no choice but to receive the message as it comes, and no input
facilities are provided. An additional division of this category may be
made along the dimension of time:
Static devices are those which do not enable a non-interactive text to be
transmitted over time; examples include paper, posters, and road signs.
Dynamic communication devices are capable of transmitting a non-inter-
active text over time; examples include Morse code transmitters, musical
instruments, and television.
Interactive communication devices have the flexibility to allow the text
to be controlled by the receiver. This control (or interaction) enables the
receiver to determine which parts of the message are to be communicated
at any one time. Examples include books, video machines, newspapers,
and computers: in fact, any communication device that provides the input
facilities for users to interrupt the message at any time, and select another
part of the message to receive. Note that this definition is not related to
the underlying syntactic arrangement of the text, and that this interaction
may result in a distortion of the sender's intended message.
This interaction may take place in one of two ways:
Enactive: the action that the receiver makes is in a form that is natural,
and related to the desired action. For example: using a dataglove to move
objects around a screen in a drawing package, or closing a book and
opening it at a different page.2
Symbolic: the action that the receiver makes has no relation to the
desired action in the text. For example: the mouse-based action of brows-
ing in a web-browser, or pressing the 'fast-forward' button in a video
machine.
There is an evident technological complexity ordering of these three types
of devices, where static devices are the least complex, and interactive
devices are the most complex.
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Choosing a device for a representational system
These three categories of devices (static, dynamic, and interactive) can be
related to the semiotic communication categories given above, and the
most appropriate devices for each representational system identified. This
is useful in considering the alternative devices that may be employed in
the presentation of a message: once the semiotic form of the representa-
tional method has been identified, an appropriate device can be chosen.
Tables 1 and 2 show the matrices of the different representational systems
defined here and indicate the most appropriate device category for each.
One of the first things to note about these relationships between device
and representational system is that the device is unchanged over the
concrete-abstract dimension of the representational systems: thus, the
minimal device required for a linear abstract-iconic text is the same as
that needed for a linear symbolic text. The devices as indicated are the
minimal devices required for the representational system: keeping in mind
the complexity ordering of the device types (static, dynamic, interactive),
this means that for a particular representational system, a more complex
device type may be used, but is not necessary. Thus it is possible to use
interactive video for the presentation of the contents of a book (linear
symbolic), but it is not necessary.3
Table 1. Relating texts in the visual modality to device type
concrete-iconic abstract-iconic symbolic
individual
temporal
linear
schematic
network
static
dynamic
dynamic
static
interactive
static
dynamic
dynamic
static
interactive
static
dynamic
dynamic
static
interactive
Table 2. Relating texts in the aural modality to device type
concrete-iconic abstract-iconic symbolic
individual
temporal
linear
schematic
network
static
dynamic
dynamic
dynamic
interactive
static
dynamic
dynamic
dynamic
interactive
static
dynamic
dynamic
dynamic
interactive
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In the consideration of a device for a multimedia composite text, the
most complex device of those associated with the component minitexts
is obviously the minimum device requirement. Thus, if the multimedia
text comprises minitexts of symbolic schematic and temporal concrete-
iconic, then a dynamic device (e.g., a video or television) is sufficient. If
any networking syntax is being used, then an interactive device is essen-
tial: but note, however, that this does not preclude the use of simple,
non-technical, devices like books.4
Conclusion
This article has provided sound terminology, definitions, and theory with
which we may communicate about multimedia systems. A novel frame-
work for the definition of multimedia has been proposed, based on
traditional semiotic classifications of communication, and taking into
account different syntactic methods: both the visual and aural modalities
have been analyzed and classified. In addition, the differing nature of
communication devices have been considered. The outcome is that, rather
than defining multimedia in terms of the technology that transmits it, it
is defined in terms of the representational systems and syntax that it
employs. By separating text from technology, we are released from the
traditional definition of multimedia that is dependent on the use of a
computer, and allows us to consider the potential of other devices for the
transmission of messages in varying media. Ultimately, we would like to
ensure that the message is matched appropriately with the technology.
This matching needs to be done with respect to the semiotic nature of
both the message and the intended device, as described in this article.
This initial consideration of representational systems and devices pro-
vides a secure basis and terminology for future investigation into the ease
of use of different devices for both the creation and interpretation of
multimedia messages.
Notes
* I am grateful to Bob Colomb and Glenn Sweeney for their contribution to some of the
details of the examples used in this paper.
1. The enactive category is not considered in this classification of semiotic communication,
as its physical nature is more concerned with personal action than with communication
between people. Note, however, that enactive interaction is considered with respect to
the categorization of communication devices later in this article (in the section entitled
'Communication devices').
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2. Note that the enactive feature of interactive devices may allow virtual reality systems
to be included in this semiotic framework, as 'enactive interaction in a temporal
concrete-iconic representational system'. This idea is beyond the scope of this article.
3. Unless, of course, you wished to divide the book into many minitexts, arranged in a
network syntax, but then the network syntactic category would need to be referred to
in the matrix.
4. This introduces another consideration, of course, that of the ease of use of the interactive
device for the purpose for which the communication is intended. This is beyond the
scope of this article.
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